Teratogenic effects of bis-diamine on the developing myocardium.
Bis-diamine induces conotruncal anomalies and disproportional ventricular development in rat embryos when administered to the mother. To evaluate the mechanisms of disproportional ventricular development in the anomalous heart, we analyzed the morphology of the embryonic heart and investigated cardiomyocytic DNA synthesis and apoptosis. A single dose of 200 mg of bis-diamine was administered to pregnant rats Wistar on day 9.5 of pregnancy. The embryos were removed on each embryonic day from 10.5 to 18.5. Expression of cardiotrophin-1 and hepatocyte growth factor was investigated on the sections, and cardiotrophin-1, hepatocyte growth factor and myocyte enhancer factor 2 mRNA expression was examined by reverse transcriptase-polymerase chain reaction. Myocardial DNA synthesis was investigated using 5-bromo-2'-deoxyuridine and the labeling index was calculated for each heart. Apoptosis was also analyzed using TUNEL reaction and electrophoresis of DNA fragmentation. The embryos treated with bis-diamine had conotruncal anomalies associated with thin left ventricular wall in the later stage. The labeling index on embryonic day 15.5 and 16.5 was significantly lower than those in the controls. Hepatocyte growth factor and cardiotrophin-1 mRNA expression was upregulated on embryonic day 12.5 and 15.5 in bis-diamine-treated hearts. Fewer apoptotic cells were detected in the hearts of bis-diamine-treated embryos than in control hearts from embryonic day 14.5 to 16.5. The ventricular disproportion in the bis-diamine-treated heart may be caused by the early myocardial differentiation delay and poor proliferation and reduced apoptosis associated with anomalous circulatory condition in the later stage.